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(A1) The described invention aims at a compensation for any interference from a 
mobile communication unit to a positioning receiver unit in a multiple standard 
communication device with mobile communication and localization functionality. 
This is achieved by a mobile standard communication device, comprising a first 
sub-unit at least receiving input signals at a predetermined input level, at least 
one second sub-unit at least transmitting output signals at an output level such 
that the output level is large compared to the input level of the first sub-unit, a 
branch off unit (14) adapted to branch off a part of the output signal before the 
antenna of the second sub-unit, and an interference supression unit (22) adapted 
to receive the branched off part of the output signal from the branch off unit (14); 
and to derive an interference compensation signal therefrom through attenuation 
and subsequent phase shifting for subsequent supply to a superposition unit (20) 
further receiving the input signal of the first sub-unit. 
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(54) Transmitter leakage cancellation circuit for co-located GPS receiver 



(57) The described invention aims at a compensa- 
tion for any interference from a mobile communication 
unit to a positioning receiver unit in a multiple standard 
communication device with mobile communication and 
localization functionality. This is achieved by a mobile 
standard communication device, comprising a first sub- 
unit at least receiving input signals at a predetermined 
input level, at least one second sub-unit at least trans- 
mitting output signals at an output level such that the 
output level is large compared to the input level of the 
first sub-unit, a branch off unit (14) adapted to branch 
off a part of the output signal before the antenna of the 
second sub-unit, and an interference supression unit 
(22) adapted to receive the branched off part of the out- 
put signal from the branch off unit (14) and to derive an 
interference compensation signal therefrom through at- 
tenuation and subsequent phase shifting for subse- 
quent supply to a superposition unit (20) further receiv- 
ing the input signal of the first sub-unit. 
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Description 

FIELD OF INVENTION 

[0001] The present invention relates to the reception 
of a weak radio frequency (RF) signal in the presence 
of a strong internal RF interferer, and in particular to the 
cancellation of internal interfering signals by a superpo- 
sition method. 

BACKGROUND ART 

[0002] Currently, there exists an increasing need for 
the users of mobile phones to receive information about 
the exact geographical position. Therefore, it has been 
proposed to add a positioning system receiver unit to a 
mobile phone unit to localize the position of the mobile 
phone. 

[0003] Here, the positioning system receiver is adapt- 
ed, e.g., to the Global Positioning System (GPS) stand- 
ard, in operation during the entire operation time of the 
mobile phone to ensure high accuracy and fast update 
of the positioning procedure. Further, the mobile phone 
unit itself consists of a receiver part and a transmitter 
part both being connected to an antenna. In case a call 
is established, the mobile phone unit starts to transmit 
a RF signal at a dedicated frequency and at well defined 
time slots, e.g., according to the TDMA/FDMA transmis- 
sion scheme defined for the GSM standard. 
[0004] During transmission the transmitter in the mo- 
bile phone unit uses at least a single time slot per frame 
but it is also planned to use a plurality of time slots to 
send data in the future. This means, in an extreme case 
the mobile phone is transmitting continuously. 
[0005] While up to now the positioning system receiv- 
er unit and the mobile phone unit are implemented into 
physically separated devices there is the tendency to 
bring the positioning system receiver unit and the mobile 
phone unit together. 

[0006] However, if the positioning system receiver 
unit and the mobile phone unit are integrated in a mul- 
tiple standard communication device, e.g., through at- 
taching the positioning system receiver unit to the mo- 
bile phone unit with a dedicated connector or even by 
building the positioning system receiver unit into the 
housing of the mobile phone unit additional problems 
arise due to the decreased distance between both func- 
tional units. 

[0007] Fig. 1 shows a schematic diagram for a multi- 
ple standard communication device 100 having multiple 
functional units using different standards. Typically, the 
multiple standard communication device comprises at 
least two sub-units 1 02 and 1 04 each having an antenna 
106 and 108, respectively. As outlined above, for such 
a multiple standard communication device, e.g., one 
sub-unit is a dedicated positioning system receiver unit 
in the group of GPS, Glonass, EGNOS, WAAS, etc. , and 
the other sub-unit is a mobile communication system 



2 

unit in the group of GSM900, GSM 1800, GSM 1900, 
AMPS, DAMPS, PDC, CDMA, etc. 
[0008] Here, the transmission signal generated by the 
mobile communication unit 1 04 disturbs the functionality 
5 of the positioning system receiver unit 102 in the com- 
munication device 100. The reason herefor is that an 
antenna 106 of the mobile phone 104 and an antenna 
108 of the positioning system receiver 102 are located 
close to each other due to the small dimensions of the 
communication device 100. Therefore, the isolation be- 
tween both antennas 106 and 108 is limited to a certain 
value, e.g., tying in the range of 30 to 40 dB. 
[0009] Since the output power of the mobile phone 
104 may reach 33 dBm or even more, this means that 
a very strong transmission signal is transmitted by the 
mobile communication unit via the related antenna 106 
and reaches the neighbouring antenna 108 of the posi- 
tioning system receiver unit 102. This leads to a rela- 
tively strong and undesired interfering signal that chang- 
es the reception behaviour in the positioning system re- 
ceiver 102. 

[0010] As shown in Fig. 2, the first elements of the 
receiver part of the positioning system receiver unit 1 02 
consists of an antenna 108, a low noise amplifier 110 
and a subsequent frequency conversion unit 112. In 
case a strong interfering signal is received via the an- 
tenna 108 of the positioning system receiver unit 102, 
this interfering signal changes the operation point of the 
low noise amplifier 1 1 0 in the positioning system receiv- 
er 1 02 and thus deteriorates the gain and noise figure 
for the desired incoming positioning system localization 
signal which itself is already very weak, i.e. below -120 
dBm. 

[0011] Another source for the occurence of interfer- 
ences may be the radiation of interfering signals from 
any part of the transmitter. These interference signals 
may be received via any line segment of the positioning 
system receiver. 

[0012] The positioning system receiver thus gets 
"blind" for the weak positioning system localization sig- 
nal or - in other words - the sensitivity of the positioning 
system receiver for the localization signal is decreased 
significantly during transmission time periods of the mo- 
bile phone 104. This in conclusion means that the posi- 
tioning functionality of the positioning system receiver 
102 is severely affected. 

SUMMARY OF INVENTION 

[0013] In view of the above the object of the present 
invention is to compensate for any interference from a 
mobile communication system unit to a positioning sys- 
tem receiver unit in a multiple standard communication 
device with mobile communication and localization 
functionality. 

[0014] According to the present invention, this object 
is achieved through a multiple standard communication 
device having the features of claim 1 . 
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[0015] Therefore, according to the present invention 
it is proposed to branch off, e.g., with any type of cou- 
pling device a part of the transmitted output signal in a 
second sub-unit before the antenna. This allows to at- 
tenuate/amplify and phase-shift the branched-off part in 
such a way that it has a magnitude and sign/phase for 
interfering signal compensation of an unwanted signal 
at the input of a superposition unit in the receiver part 
of a first sub-unit for receiving weak signals. Therefore, 
interfering signal compensation is achieved through su- 
perposition of the interfering signal with the attenuated 
amplified and phase-shifted branched-off output signal. 
[0016] According to a preferred embodiment of the 
present invention the input signal is the input signal of 
a positioning system receiver unit for localization pur- 
poses and the output signal is a transmission signal of 
a mobile phone unit. Preferably, the input signal may be 
of the global positioing type and the transmission signal 
may be of the GSM type. Also, the present invention is 
as well suited for application to a dual mobile communi- 
cation standard, e.g. GSM 900/GSM 1800 or GSM 900/ 
GSM 1900. 

[001 7] Since in the superposition unit both the desired 
positioning system localization signal superposed with 
an interferer signal from the mobile communication sys- 
tem and the phase-shifted and attenuated branched-off 
transmitter signal are superposed, the disturbing com- 
ponent in the reception signal of the positioning system 
receiver unit ideally may be cancelled out in full so that 
the positioning system receiver unit remains fully oper- 
ational also during transmission operation of the mobile 
communication unit. Therefore, the localization func- 
tionality of the mobile device is ensured also during time 
periods of transmission for the mobile communication 
unit. 

[0018] According to a preferred embodiment of the 
present invention, the attenuation/amplification and 
phase-shifting is also carried out to compensate for 
time-variant external influences through minimizing the 
signal at the output of the superposition unit when the 
phase difference is modified in a range between 0 and 
2 k in the phase-shifter and the magnitude is attenuated 
and amplified. 

[001 9] Therefore, this approach allows to achieve the 
minimum disturbance level possible at the output of the 
superposition unit irrespective of whether the interfering 
signal is initiated through the mobile communication unit 
or received from external sources operating at the same 
transmission frequency as the internal communication 
unit via the antenna of the positioning system receiver 
unit. Also, in case of multiple disturbance sources, the 
minimum disturbance level in the positioning system re- 
ceiver is maintained. 

[0020] Still further, according to the present invention 
the signal at the output of the superposition unit is used 
as a basis for interference compensation. Therefore, the 
parasitic inductance and capacitance of line segments 
between, e.g., the power amplifier of the mobile com- 



munication unit to the branched-off unit and further line 
segments between the positioning system antenna and 
the superposition unit as well as the parasitic circuit el- 
ements according to the connections to the controllable 
5 attenuator and phase-shifter are fully taken into accou nt 
so that no disturbances are introduced at the positioning 
system receiver unit through the error compensation it- 
self. 

[0021] According to yet another preferred embodi- 
10 ment of the present invention, the iterative shifting of the 
phase in the range between 0 and 2 k and of amplitude 
is implemented by software code portions running on a 
processor unit for performing the necessary iterative 
steps. These software code portions are integrated into 
15 a computer program product directly loadable into the 
internal memory of the processor unit when the compu- 
ter program product is run on the processor unit. 
[0022] Preferably, the computer program product may 
be stored on a computer usable storage medium com- 
20 prising the computer-readable software code portions 
for performing the inventive subtraction method accord- 
ing to one of the claims 10 to 16 when the computer 
program product is run on the processor unit. 
[0023] Therefore, using this flexible implementation of 
25 the present invention it is possible to easily modify iter- 
ative strategies to achieve the minimum disturbing sig- 
nal at the output of the superposing unit without any 
modification of the hardware structure underlying the re- 
ceiver apparatus according to the present invention. 
30 [0024] Also, the inventive superposition method 
stored on the computer-usable storage medium may be 
easily transferred to a plurality of receiver apparatus, e. 
g., after a modification to achieve a update of the receiv- 
er apparatus functionality again without any receiver ap- 
35 paratus hardware modifications. 

BRIEF DESCRIPTION OF DRAWING 

[0025] In the following preferred embodiments of the 
40 present invention will be described with reference to the 
drawing in which 



Fig. 1 shows a schematic diagram for a state of the 
art mobile dual standard communication de- 
4 5 vice comprising a positioning system receiver 

unit and a mobile communication system unit, 
respectively; 

Fig. 2 shows a schematic diagram of the first ele- 
50 ments of the global positioning system receiv- 

er unit, shown in Fig. 1; 

Fig. 3 shows a schematic diagram illustrating the in- 
terference cancellation arrangement accord- 
55 ing to the present invention; 

Fig. 4 showsaflowchartfortheiterativeinterference 
cancellation method according to the present 
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invention; 

Fig. 5 shows the result of a superposition of two sig- 
nals with an equal amplitude depending on 
variable phase difference; 

Fig. 6 shows a schematic diagram according to the 
iterative procedure for interference cancella- 
tion according to the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0026] As shown in Fig. 3, the basic approach under- 
lying the interference cancellation according to the 
present invention relies on a transmitter output signal 
supplied by a mobile phone transmitter to an antenna 
10 of the mobile phone along a mobile phone antenna 
line 1 2. In the mobile phone antenna line 1 2 there is pro- 
vided a branch-off unit 14 to be discussed in more detail 
in the following. 

[0027] As also shown in Fig. 3, the signal transmitted 
via the mobile phone antenna 10 also reaches a posi- 
tioning system antenna 16 as interfering input signal 
which is further propagated via a positioning system re- 
ceiver line 18 to a superposition unit 20. Thus, the su- 
perposition unit 20 may, e.g. , either carry out an addition 
or subtraction for the signals supplied thereto if the rel- 
ative phase difference of these signals is determined ap- 
propriately. 

[0028] As also shown in Fig. 3, the branch-off unit 14 
is provided to branch off a part of the mobile phone 
transmitter signal for supply to a interference suppres- 
sion unit 22. The interference suppression unit 22 com- 
prises a controllable attenuator/amplifier 24, in the fol- 
lowing also referred to as attenuator, and a controllable 
phase-shifter 26. Thus, the branched-off part of the 
transmitter signal is supplied to the controllable attenu- 
ator 24 and the controllable phase-shifter 26 and there- 
after the resulting signal is further supplied to the super- 
position unit 20 for superposition onto the further signal 
received by the superposition unit 20 via the positioning 
system antenna 1 6 and the positioning system receiver 
line 18. 

[0029] The operation of the interference cancellation 
unit according to the present invention and shown in Fig. 
3 will now be discussed. 

[0030] The transceiver signal supplied to the 
branched-off unit 1 4 is split therein into a major part that 
is further supplied to the mobile phone antenna 1 0 and 
a branched-off part that is supplied to the interference 
cancellation unit 22. Therefore, in case the transmitter 
signal of the mobile phone is received by the positioning 
system antenna 1 6 as interfering signal and then further 
supplied via the positioning system receiver line 1 8, it is 
possible to take countermeasures against this interfer- 
ing signal in case the output of the interference cancel- 
lation unit 22 and the positioning system receiver line 
18 are both connected to the superposition unit 20. In 



particular, the controllable attenuator 24 and the control- 
lable phase-shifter 26 of the interference cancellation 
unit 22 are tuned such that at the output of the superpo- 
sition unit 20 the signal level is minimum, as shown in 
5 Fig. 5. 

[0031] The reason for this is as follows: Since a mobile 
phone unit and a positioning system receiver unit are 
operated in parallel in a communication device and the 
signal level of the mobile phone transmission signal is 
usually much higher than the signal level of a desired 
positioning system localization signal any interfering 
signal received in general by the positioning system an- 
tenna 1 6 will always dominate a desired positioning sys- 
tem reception signal. In other word, unless the output 
signal of the superposition unit 20 has not minimum am- 
plitude it may be concluded that still an interfering share 
of the mobile phone transmission signal received as in- 
terfering signal via the positioning system antenna 1 6 is 
comprised therein. Only when the output level at the su- 
perposition unit 20 becomes a minimum it is clear that 
no longer an interference signal with much higher signal 
level according to the mobile phone transmission signal 
is comprised therein. 

[0032] As also shown in Fig. 3, the signal paths lead- 
ing to the superposition unit 20 are the interfering signal 
path I shown as dash-line in Fig. 3 and further a com- 
pensation path C shown as dash-dot-line in Fig. 3. 
[0033] Further, the interference path subdivides into 
a first part starting at the output at the branch-off unit 1 4 
and leading to the mobile phone antenna at position 28, 
further a second part between the position 28 and the 
positioning system antenna 16, i.e. between position 28 
and position 30, and further a third part between the po- 
sitioning system antenna 16 according to position 30 
and the input to the superposition unit 20 according to 
position 32. 

[0034] Further, also the compensation path splits into 
three parts, i.e. the first part leading between the 
branch-off unit 14 and the input to the controllable at- 
tenuator 24 according to position 34, further the second 
part between position 34 at the input of the interference 
cancellation unit 22 and position 36 at the output of the 
controllable phase-shifter 26, and finally a third part be- 
tween the output of the controllable phase-shifter 26 and 
the input to the superposition unit 20 according to posi- 
tion 38. 

[0035] Here, it should be noted that according to the 
present invention the point is not to exactly determine 
the attenuation and phase-shift of each different part in 
the interference path I and the compensation path C but 
only to achieve a minimum output level of the superpo- 
sition unit. For this reason, the interference cancellation 
unit 22 as well as the branch-off unit 14 may be freely 
inserted at any suitable position as long as the control- 
lable attenuator 24 and the controllable phase-shifter 26 
therein minimize the signal level at the output of the su- 
perposition unit 20. Preferably, the superposition unit 20 
is located as close as possible to the input of the low 
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noise amplifier of the positioning system. 
[0036] In other words, according to the present inven- 
tion no absolute values of path segment attenuation and 
phase-shift are determined but only the relative attenu- 
ation and phase-shift properties of the compensation 
path C relative to the interference path I is modified 
through the provision of a controllable attenuator 24 and 
a controllable phase-shifter 26, respectively. Therefore, 
the actual position of the branch-off unit 14 as well as 
the interference cancellation unit 22 and the course of 
the cancellation path C is irrelevant since in case the 
attenuation/amplification and phase-shift of the first 
compensation part leading to position 34 is modified and 
therefore also the attenuation/amplification and phase- 
shift of the third compensation part between position 36 
and 38 the only means that another tuning of the con- 
trollable attenuator 24 and the controllable phase-shifter 
26 is necessary to again achieve minimum signal level 
at the output of the superpositioning unit 20. 
[0037] Therefore, according to one embodiment of 
the present invention interference cancellation is 
achieved a long as the interference cancellation unit 22 
leads to a 180° phase-shift between the transmission 
signal propagated along the interference path I and the 
transmission signal propagated along the compensa- 
tion path C. Further the attenuation/amplification should 
be selected such that the impact of the interference sig- 
nal onto the positioning system receiver signal is mini- 
mized. 

[0038] As also shown in Fig. 3, according to the 
present invention propagation does not only occur along 
circuit lines but also between the mobile phone antenna 
1 0 and the positioning system antenna 1 6. While the ac- 
tual determination of characteristic parameters in par- 
ticular of the air path would require an increased meas- 
urement effort and thus lead to increased costs accord- 
ing to the present invention interference compensation 
is achieved without actual knowledge of specific atten- 
uation and phase shift values. 
[0039] Further, the inventive approach allows not only 
to consider the interference path itself but also influenc- 
es like temperature and frequency dependencies and 
additional strong signal reflections close to the commu- 
nication unit which by itself require compensation mech- 
anisms. 

[0040] In the following, a flowchart according to the 
inventive superpositioning method to achieve interfer- 
ence cancellation at the positioning system receiver will 
be explained with reference to Fig. 4. 
[0041] As shown in Fig. 4, the inventive interference 
cancellation approach may be considered as being di- 
vided into two parts, i.e. one being carried out before 
the actual operation of the communication device and 
the other being continuously carried out during the op- 
eration thereof. 

[0042] As shown in Fig. 4, before the actual operation 
of the communication device, i.e. the parallel operation 
of the mobile phone unit and the positioning system unit, 



it is possible to carry out the minimization of the output 
signal of the superposition unit during a test operation 
for a prototype of the communication device. 
[0043] Therefore, according to the present invention 
5 the basic characteristics of the interference path , in par- 
ticular the attenuation and the phase-shift thereof are 
determined using a prototype of the communication de- 
vice. Also, characteristic attenuation and phase-shift pa- 
rameters of the compensation path may be measured 
10 using the communication device prototype. 

[0044] As a result of these pre-operative measure- 
ment steps S1 and S2, shown in Fig. 4, it is possible to 
achieve basic setting or adjustment values for the con- 
trollable attenuator 24 and the controllable phase-shifter 
'5 26. Thus, the present invention takes into account that 
the direct coupling between the mobile phone antenna 
10 and the positioning system antenna 16 dominates, 
further secondary phenomena like multiple path propa- 
gation or reflection or external noise superposition. 
[0045] The characteristic attenuation and phase-shift 
parameters of the interference path I and the compen- 
sation path C determined during steps S1 and S2 are 
then used for the operation of the inventive interference 
cancellation unit 22 after the start of operation of the 
communication device. 

[0046] As shown in Fig. 4, after start of operation of 
the communication device initially a signal minimum at 
the output of the superposition unit 20 t shown in Fig. 3, 
is determined. Here, the characteristic parameters de- 
termined in steps S1 and S2 for the interference path 
and compensation path may be used. 
[0047] Then, initially the phase may be shifted from 
the characteristic phase-shift parameter of the compen- 
sation path both to higher and lower values. In case one 
of these amendments leads to a lower signal at the out- 
put of the superposition unit the prevailing output signal 
at the superposition unit 20 is not minimum so that the 
phase-shift is further tuned along the direction where the 
signal level at the output of the superposition unit 20 is 
decreasing. As shown in Fig. 4. in an extreme case this 
may lead to a scan of the phase range between 0 and 
2 k. 

[0048] As also shown in Fig. 4, after the tuning of the 
phase shift there follows the tuning of the amplitude at- 
tenuation/amplification in the interference cancellation 
unit 20 with the phase-shift being fixed to the value 
where the output of the superposition unit 20 has been 
minimum. Here, the amplitude attenuation is increased 
and decreased to detect whether the signal level at the 
output of the superposition unit 20 having minimum val- 
ue after phase-shift tuning may be further reduced. If 
this is the case, the attenuation of the controllable atten- 
uator 24 of the interference cancellation unit 22 is 
amended to further decrease the signal level at the out- 
put of the superposition unit 20. 
[0049] As also shown in Fig. 4, according to step S3 
the steps to change the phase-shift and amplitude at- 
tenuation are carried out in a sequential or equivalent^ 
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successive manner. The reason for this is that the over- 
all modification of the attenuation and phase along the 
compensation path for a specified transmission fre- 
quency may be described through a complex number 
having amount and phase so that both values may be 
optimized independently. Therefore, while according to 
step S3 shown in Fig. 4 the sequence is phase-shift tun- 
ing and then amplitude attenuation tuning the sequence 
may as well be reversed or be determined to phase-shift 
tuning, amplitude attenuation tuning, again phase-shift 
tuning, etc. 

[0050] The last sequence takes into account that a 
tuning of the attenuator also implies a slight phase shift 
due to non-ideal characteristics of the attenuator. Also, 
a tuning of the phase shifter implies a slight change in 
amplitude due to the non-ideal characteristic of the 
phase shifter. Therefore, a further additional phase shift 
and amplitude tuning might be necessary to achieve op- 
timal results. 

[0051] As also shown in Fig. 4, after the initial deter- 
mination of the signal minimum at the output of the su- 
perposition unit 20 during operation of the communica- 
tion device the signal minimum is repeatedly checked 
in step S4. Heretofore, the phase-shift previously deter- 
mined for a minimum signal level at the output of the 
superposition unit 20 is slightly modified to see whether 
a further decrease in signal level may be achieved, e. 
g., due to modified operation conditions and attenuation 
between the mobile phone antenna 1 0 and the position- 
ing system antenna 16. If this is the case, the phase- 
shift is further adapted to the amended operative condi- 
tions to further minimize the signal level at the output of 
the superposition unit 20. The same holds true for the 
amplitude attenuation in the interference cancellation 
unit 22. Again, while for step S4 shown in Fig. 4 a se- 
quence is defined phase-shift tuning and then amplitude 
attenuation tuning the sequence may well be reversed 
or be selected to phase-shift tuning, amplitude attenua- 
tion tuning, again phase-shift tuning, etc. 
[0052] As also shown in Fig. 4, after step S4 the end 
of operation of the communication device is checked in 
step S5 and then the checking of the signal minimum at 
the output of the superposition unit 20 is again repeated 
in step S4 until the overall operation of the communica- 
tion device is stopped. 

[0053] Fig. 5 shows the result of superpositioning de- 
pending on a phase difference between the interfering 
signal received via the positioning system antenna 16 
and the branched-off transmitter signal propagated over 
the compensation path C and the interference compen- 
sation unit 22. 

[0054] As shown in Fig. 5, in case a specific operative 
point OP1 or OP2 is given during the operation of the 
communication device, a modification of the phase-shift 
may either lead to an increase or a decrease of the re- 
sulting signal level at the output of the superposition 
unit. Therefore, as already explained with respect to Fig. 
4, a phase-shift may initially be slightly modified to de- 



rive a direction change for the phase-shift along which 
the signal level is decreasing. For the example shown 
in Fig. 5 assuming a start position of, e.g., 200° for op- 
erative point OP1 , the direction of amendment would be 
5 towards a lower value of phase-shift on the other hand, 
in case the starting position is below 180°, e.g., 150° for 
operative point OP2, the phase-shift would have to be 
increased so as to lower the signal level after superpo- 
sition . Further, since the signal received via the position- 
io ing system antenna 16 also comprises localization sig- 
nal components at the output of the superposition unit 
20, the signal level will never reach the level of zero but 
ideally a level according to the positioning system local- 
ization signal level to be expected without interference 
is phenomena. 

[0055] Fig. 6 shows a block diagram of the interfer- 
ence cancellation unit 22 according to the present in- 
vention. In Fig. 6 the same corresponding circuit ele- 
ments as already shown in Fig. 3 are denoted using the 
same reference numerals and the repeated explanation 
thereof will be omitted. 

[0056] In addition to the elements shown in Fig. 3, Fig. 
6 also shows at the output of the superposition unit 20 
a low noise amplifier of the positioning system receiver 
unit. 

[0057] As also shown in Fig. 6, the interference can- 
cellation unit 22 according to the present invention com- 
prises a RF-detector 40 connected to the output of the 
superposition unit 20. The output signal of the RF-de- 
tector 40 is submitted to a processor unit 42 that controls 
the controllable attenuator 24 and the controllable 
phase-shifter 26. While according to the interference 
cancellation unit 22 shown in Fig. 6 there is provided an 
RF-detector 40, it is also possible to use either the out- 
put of the low noise amplifier or a signal of the frequency 
conversion unit 1 1 2 - shown in Fig. 2 with respect to prior 
art but being as well applicable to the present invention 
- as indication of the signal strength at the output of the 
superposition unit 20. 

[0058] Operatively, in the interference cancellation 
circuit 22 shown in Fig. 6 the processor unit 42 carries 
out the steps of the iterative subtraction method dis- 
cussed above with respect to Fig. 4. Further, the char- 
acteristic parameters for attenuation and phase-shift ac- 
cording to the interference path and detected at a com- 
munication device prototype may be submitted to the 
processor unit 42 before the actual operation of the com- 
munication device. 

[0059] Further, due to the fact that the isolation be- 
tween the mobile phone antenna 10 and the positioning 
system antenna 16 represents a high attenuation value 
according to 30 to 40 dB, the absolute insertion loss of 
the controllable phase-shifter 26 is not too critical. How- 
ever, the variation of the attenuation versus the phase- 
shift in the controllable attenuator 24 is more critical due 
to the subsequent superposition in the superposition 
unit 20 and thus should be as low as possible. Also, the 
variation in phase of the controllable attenuator 24 must 
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be kept as low as possible for the same reason. 
[0060] Further, the branch-off unit 1 4 shown in Fig. 6 
may have a rather high coupling value of 1 5dB so as to 
influence the transmission path to the mobile phone an- 
tenna 10 only marginally. Further, the superposition unit 
20 as additional component in the positioning system 
receiver path should also have a very low insertion loss 
for the localization signal coming from the positioning 
system antenna 16 while the same path may have a 
quite high loss for the interfering transmission signal of 
the mobile phone. 

[0061 J Further, it should be noted that operath/ely the 
interference cancellation unit 22 shown in Fig. 6 may 
also handle a situation where strong reflecting obsta- 
cles, e.g., large metallic surfaces exist close to the com- 
munication unit that reflect mobile transmission signals 
back to the positioning system antenna 1 6. In this case, 
too, undesired interfering signals may reach the posi- 
tioning system antenna 1 6. Nevertheless, the resulting 
interfering signal may be considered as an overall su- 
perposed interfering signal and thus be handled accord- 
ing to the same principles as outlined above since all 
components of the interfering signals have the same fre- 
quency. 



Claims 

1 . A mobile standard communication device, compris- 
ing: 

a) a first sub-unit at least receiving input signals 
at a predetermined input level; 

b) at least one second sub-unit at least trans- 
mitting output signals at an output level such 
that the output level is large compared to the 
input level of the first sub-unit; 

c) a branch off unit (14) adapted to branch off 
a part of the output signal before the antenna 
of the second sub-unit; and 

d) an interference supression unit (22) adapted 
to receive the branched off part of the output 
signal from the branch off unit ( 1 4) and to derive 
an interference compensation signal therefrom 
through attenuation and subsequent phase 
shifting for subsequent supply to a superposi- 
tion unit (20) further receiving the input signal 
of the first sub-unit. 

2. Mobile multiple standard communication device ac- 
cording to claim 1 , 

characterized in that 

the first sub-unit is a positioning system receiver 
unit receiving a signal for a localization. 



3. Mobile multiple standard communication device ac- 
cording to claim 1 or 2, 

characterized in that 

the second sub-unit is a mobile communication sys- 
5 tern unit outputting at least one transmission signal 
according to a related communication standard. 

4. Mobile multiple standard communication device ac- 
cording to claim 3, 

to characterized in that 

the first sub-unit is a global positioning system 
(GPS) receiver and that the second sub-unit out- 
puts two transmission signals according to the dual 
band mobile communication standard GSM 

15 900/GSM 1900. 

5. Mobile multiple standard communication device ac- 
cording to one of the claims 1 to 4, 
characterized in that, 

20 the interference suppression unit (22) comprises 

a) a controllable attenuator (24) being tuned ac- 
cording to the attenuation/amplification of the 
output signal after branch off between the 

25 branch off unit (14) and the superposition unit 

(20); and 

b) a controllable phase shifter (26) being tuned 
according to the phase shift of the output signal 

30 after branch off between the branch off unit (1 4) 

and the superposition unit (20) such that 

c) the signal level at the output of the superpo- 
sition unit (20) is minimized. 

35 

6. Mobile multiple standard communication device ac- 
cording to claim 5, 

characterized in that, 

the controllable attenuator (24) and/or the control- 
40 table phase shifter (26) are also tuned to compen- 
sate for time variant external influences through 
minimizing the signal level at the output of the su- 
perpositioning unit (20) using a signal strength indi- 
cator. 

45 

7. Mobile multiple standard communication device ac- 
cording to claim 6, 

characterized in that, 

the a signal strength indicator (40) is implemented 
50 using a detector diode at the input of the first unit. 

8. Mobile multiple standard communication device ac- 
cording to claim 6, 

characterized in that, 
55 a signal strength indicator is integrated into the first 
element of the positioning system receiver. 

9. Mobile multiple standard communication device ac- 
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cording to one of the claims 5 to 8, 
characterized in that, 

the interference supression unit (22) further com- 
prises a processor unit (42) adapted to iteratively 
tune the controllable attenuator (24) and/or the con- 
trollable phase shifter (26) such that the signal at 
the output of the superpositioning unit (20) is mini- 
mal when the phase difference is swept in a range 
of [0, 2k). 

10. Superposition method for compensation of an inter- 
ference signal in a mobile multiple standard com- 
munication device, comprising the steps: 



lable phase shifter (26) are also tuned to compen- 
sate for time variant external influences through 
minimizing the signal after superpositioning using a 
signal strength indicator (42). 

5 

15. Superpositioning method according to one of the 
claims 10 to 14, 
characterized in that, 

the tuning steps of controllable attenuator (24) and/ 
10 or the controllable phase shifter (26) are carried out 
such that the signal after superpositioning is mini- 
mal when the phase difference is swept in a range 
of [0, 2k). 



a) branching off a part of an output signal before 
the antenna (10) of a second sub-unit; and 

b) receiving the branched off part of the output 
signal and deriving a positioning system inter- 
ference compensation signal in a first sub-unit 
thereform through attenuation and phase shift- 
ing for subsequent superposition onto an input 
signal of the first sub-unit. 

11. Superpositioning method according to claim 10, 
characterized in that, 

the input signal is an input signal of a positioning 
system for localization. 

12. Superpositioning method according to claim 10 or 
11, 

characterized in that 

the output signal is a transmission signal of a mobile 
communication unit. 

13. Superpositioning method according to one of the 
claims 10 to 12, 

characterized in that, 

deriving an interference compensation signal com- 
prises the substeps 



15 16. Superpositioning method according to one of the 
claims 10 to 15, 
characterized in that 

it further comprises a step of determining charac- 
teristic parameters of an interference path between 

20 a branched-off unit (14) and a superposition unit 
(20) and further a compensation path running be- 
tween the branched-off unit (14), further a control- 
lable attenuator (24), a controllable phase-shifter 
(26) and the superposition unit (20) before the op- 

25 eration of the mobile unit is started. 

17. Computer program product directly loadable into 
the internal memory of a digital processor unit, 
comprising software code portions for performing 

30 the steps of one of the claims 1 0 to 1 6 

when the product is run on a processor unit. 

18. Computer program product stored on a computer 
usuable storage medium, comprising computer 

35 readable software code portions for performing the 
steps of one of the claims 10 to 16 when the com- 
puter program is run on a processor unit. 



40 



a) tuning a controllable attenuator (24) accord- 
ing to the attenuation/amplification of the output 
signal after branching off and subsequent su- 
perposition onto the input signal; and 4 5 



b) tuning a controllable phase shifter (26) ac- 
cording to the phase shift of the output signal 
after branching off and subsequent superposi- 
tion onto the input signal of the first sub-unit so 
such that 



c) the signal level after superposition is mini- 
mized. 

55 

14. Superpositioning method according to claim 13, 
characterized in that, 

the controllable attenuator (24) and/or the control- 
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